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lecture). N. L. Prokhorov gave a report on the existing memory circuits 

of magnetic, logical elements from the viewpoint of continuity. A. L. 
Rozovskiy » "Contactless Code Pulse Remote Measuring System", N. V. Silayev 


V. B, Gogolevakiy re 


on the vibration of contacts. The following lect 
fifth section: L. Pp. § soyev s 


of semiconductor elements, L~ 


h are linearly dependant on random parame- 
ters. Me Yu, Gadzhiyev reported on the determinati 


el'baum described an optimal operator used 
to determine an intelligence Signal on the background: of normal noise with 
random dispersion, A, I. Teyman spoke about problems connected with the 
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overshooting of random functions, Ye. §. 
tion of theoretitally and practically optimal, linear integral estimates 
of the expected value of the correlation function of steady random pro- 
cesses. 2, J, Tovstukha's lecture dealt with the effect of random noise 
upon the operation of extremal control systems of the step- and gradient- 
types. V. M. Baykovskiy spake about the determination of the transmiseivi- 
ty of a channel wit iscrete difference modulation in the absence of 
noise. V, M.°*Pomazan gave a report on the theoretical and experimental 
Study of time systems in remote measurement with different cycles and 
different kinds of indication. The following lectures were held at the 
Sixth section: V. D. Kazakov - "The Form of Minimum Symmetric Boolean 
Functions With Any Number of Variables", V. ‘P. Didenko expiained «4 digi- 
tal method of minimizing Boolean functions in consideration of the unused 
State. ¥. V. Vorzheva gave a survey of investigations of circuits with 
real contacts, T.-M. Aleksandridi spoke about the synthesis of switching 
schemes on the basis of two logical operations. - the Scheffer stroke and 
its dual function. L. Ae Gusev reported on "The Minimization of the Con 
struction of Finite Automatic Machines (konechnyy avtcmat)", 
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O. P. Kuznetsov described logical networks with unequal delay times of 
the various elements. V. D. Kazakov and V. V, Naumchenko: spoke atout 
"The Realization of Boolean Functional inn Variables on Contactless 
Logical Switches by Means of the Method of Supplement to a Definition", 
A. D. renee Meroe on "The Application of Logic :ai 

sient OperatoralWin the Analysis and Synthesis of Finite 


(konechnyy avtomat) of a Special Type". The following lectures were held / 
at the seventh section: 0, I, Khasayev - "The Operation of an Asynchronous 


Koles- 
Drive With a Step-by-step Motor". 
Principle of Invariance for the 
~Current Motors". 0. A. Kossov - "Di- 


Chzhao Chzhou- 
lunt =~ "Optimal Control of Flying Drum Scissors With Eccen 
Dzhelyalov - “Induction Motor With L 


as an Object cf Automatic Control", 
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AUTHOR: Gul'ko, F. B. 
TITLE: A wide-band thyrite multiplier-divider 


PERIODICAL: Avtomatika i tel 


emekhanika, v. 22, no. 12, 1961, 
1649~1655 


TEXT: fhe author describes a thyrite multiplying 
pass-band larger by one order of magnitude as comp 
isting types of multipliers. The increase in pass- 


device with a 

ared with the ex 
band was achieved 
of thyrite ad- 


ing the moduli of 
voltages by that of currents. The parasitic component of thyrite 


impedance was determined first in order to obtain an equivalent 
was measured for thyrite resistors 


in 1 to 20 ke/s, using the diffe- 
rential transformer arrangement as shown in PIES Le AsO voltage 


at the thyrite U,, about 0.5 V, bias U_ = 0.50 V. The circuit was 


balanced at the fundamental frequency using a GRO type 30-7 (0-7) 
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a8 a null indicator, The differential toroidal fer 
(ferrite type 2000) was as follows: Winding W, 


Wa ~ 200 turns, The equivalent circuit of a thyrite was then taken 
to consist of a conductance Yoo corresponding to di/du at d.c., 
and connected in parallel resistive v, and reactive v, components 


of parasitic admittance, Analysis of graphs of the parasitic admit. 
tance against frequency shows that the equivalent circuit of thy- 
rite may be actually represented by its resistive component R,, at 
deCe Shunted by a capacitance Cop and by a certain number of RC, 
Series networks having various time constants, The capacitance @ 
and resistances R, depend little on voltage and 


CO? 
capacities Cy are non-linear, the non- 


rite transformer 
~ 20 turns, W5 and 


at least some of 


linearity being small up to 
voltages of appr. 10 Y, Taking only R,c 


mittance may be compensated by a cire 
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based on the well-known relationship a= 
= 700 X¥o The adjustment of the squarers ig made 


method of A, Ae 


noe 4, 1957). The basic circuit 
also shown. 
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three-channel amplifiers T Y-AO(TU-10). The Static error of the de~ 
vice is + 1% of 100 V max. The dynamic error begins to increase no- 
ticeably at frequencies of about 5 ke/s. The d.c. Component of the 
output voltage has been found to be substantially constant for si- 
nusoidal input voltages, There are 9 figures and 5 references: 4 
Soviet-bloc and 1 non-Soviet-bloc. The reference to the English. 
language publication reads as follows: IL. D, Kovach and V, Comley, 
An Analog Multiplier using thyrite. IRE Transaction Electronic 
computers,June 1954, 


rites used are the NSP-50-0,7. The Operational amplifiers used are a 


SUBMITTED: April 4, 1961 


CIA-RDP86-00513R000617310020-1" 


APPROVED FOR RELEASE: 09/19/2001 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617310020-1 


oes Ae BE RB Bt EB SE ea Ea ai ESL S REL ae Eo tf Ht nue ai Es ALE ELL bios 


carne) 


GEE 


: GUL'KO, F. Ba — 
Rei aratiiinrtenn aoa ecg oe TE 


+ 
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, Akademtya nauk 8S8R, Institut avtomatiki 1 telemekhaniki, 


4, , : 3 
Avtomaticheskoye regulirovaniye 1 uprayleniye (Automatic Regulation 
and S7ncrok Moscow, Izd-vo AN SSSR, 1962. 526 p. Errata slip 
inserted, 9000 copies printed. | - ; Dy ss 
iw ‘ + a ’ 
Resp. Ed.t Ya. Z. Teypkin, Professor, Doctor of Technical Soiences; 
Ed. of Publishing House: Ye. M, Grigor'yev; Tech, Ed.: I 
Dorokhina. , 


’ i F 
PURPOSE: This ook 1 intended for scientific research workers and 
engineers Soncerned with automation, : : 
aa { 

COVERAGE: Tie hook is' a collection o: artioles cpnsisting of papers — 
+ delivered at, the 7th Conference of Junior Soientists of the Insti- 

ae tute off Autqmation and Telempohanips, Acadery of Sciences USSR, 

Tek held in Marchi1960. A:wide range of sotentific and technical 

questions relating to automatic regulation and control is covered, 

® i fase 
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The articles are organized in seven sections, 4noluding automatio 

control systems, automatic process contro}, computing and docisien- ¢ 
making devices, automation components and' devices, statistical ve 
methods in automation, theory, of relay cirouits and finite auto- iss 
matic systems, and automated electric drives. Ko personalities fee 
are mentioned. References are given at the end ef each article. 


TARLE OF CONTENTS: | 
PART I, AUROMATIC CONTROL SYSTEKS < 


andreyohikoy, B. I. he effect of ary friction and slippage 
{play} on error during reverse gear operation ef servo- 


feed systems Sze ee 
_ Andreychikev, B, I. Dynamic accuracy ef machine teele with 3 
programed centrol ~ oo 14 
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PART III, COMPUTING AND DECISION-MAKING DEVICES 


Butkovskiy, A. G. Modelling some objects with distributed 
‘parameters - : 


Brik, V. A. Digital computer for compiling a program for 
machining parts on a milling machine 


a 
eo =. 


= 
Gul'ko, F, B) High speed electronic multipliers 
Novose 'épeva, Zh. A. Modelling controlled delay 


Rybashov, M. V. One type of functional generator with 
several inputs 


Rybashov, M, V. Solution of one type of linear algebraic 
equations by means of electronic models [analogs] 
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SOURCE: Ko 
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: | TOPIC -TAGs: com 
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puter, control, optimal, analog, repeat~solution, predi e; 
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: that pass through various points in the space of the states of the system, and com 
“j prises also a suitable equipment to select that trajectory which passes through ‘th 
: | given point, Two examples are developed, one with reference to the paper by | | 
Bre E.Coales, et al. (An on-off servo mechanism with predicted change-over. IRE,|| — 
. | Proc., v.103, no.10, 1956, 449-462), and a paper by H. Chestnut et al. (Predictive- - 


’ 


| control system application. Applications & Industry, no. 5, 1961, 126-134),: 
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7 E140/8435 
AUTHOR: Gultko, F.B., (Moscow) 
TITLE: On a certain property of the structure of optimal 
processes 


PERIODICAL: Akademiya nauk SSSR, Izvestiya, Otdeleniya 


a tekhnicheskikh nauk, Tekhnicheskaya kibernetika, 
ee no.l, 1963, 91-97 


TEXT: A theoretical basis is advanced for the method of optimal 
control with prediction for processes consisting of the series | 
connection of first order networks (linear or with monotonic 
pore nonlinearities). It is shown that for optimal control of such: 
mee processes it is necessary to realize successively optimal control 
of a reduced number of networks of the initial process. The 
results are extended to the case of constrained phase coordinates, 
The essential feature of all known methods of solving this problem 
is that a family of possible--future optimal trajectories of the. 
system in phase space is computed in less than real time, each 
trajectory emerging. from, the.present state of the system, and that 
optimal trajectory is adopted which passes through the next 


desired point in phase space, It is shown by the author that for 
Card 1/2 ‘ 
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systems having the characteristics described above, the property 
of successive optimality exists, i.e. the property that for an 
optimal trajectory x(t), O<t<¢ T thore exists a +t such that 
in the intervals (0,7) and Ce. T), x(t) coincides. with the 
trajectorics of an opeiual system of the order less by unity than 

. the order of the initial system. There are 2 figures. 
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‘AUTHORS: Gul'ko, F. B.; Kogan, B. Ya. (Doctor of technical sciences): | 
H Lerner, A. Yeqeocseeri : ee sen ee 
TITLE: Method of optimal controll with prediction im 
SOURCE: Vsesoyuznaya konferentsiya~seminar po teorii |. m 
matematicheskogo modelirovaniya. 


viva. 3d, 19622 Vychislitel “napa teich 


4 nika v upravienii (Computer technology in control engineering); 
sbornik trudov konferentsii, Moscow, Izd-vo Nauka, 194, 22«31 


H TOPIC TAGS: optimization control system, optimal control, predic- | 
tive control : ‘ Ep oe 


Pid 


ABSTRACT: After pointing out briefly the advantages offered by the | 
use of control systems with predicted. change-over andthe ifficul- |. 
ities involved in their practical realization, especially ¢he diffi- 
qjculty of applying prediction methods to objects of order higher thar: 
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‘the eecone. the authors point out a possibility o£ elindidkting these 
difficulties in single~loop objects consisting of first-order ele- | 
iments, by making use. of the features of the optimal processes in such | 
“systems. This permits the realization of an optimal control system 
‘for an n-th order system by developing an optimal requlator for an .. 
l object. of order n - 1 in conjunction with a prediction unjt. By 
-applying this principle successively to objects of oider (n - 1), 

-(n - 2), etc., down to second-order inclusive, it is possible to 
| construct for an object of n-th order a: optimal systiem whose control 
-section consists of an aggregate of pre*iction units, The theory 

‘is illustrated for an optimal control s;stem with. predict Lon with 
.¥espect to a single coordinate, and the optimal control Of a: ‘fourths 3 
“order object is used as an illustrative example. It ds alidwn, alsa [3 
that since the prediction unit is a hig’ ~speed computer that : re- 

-peats the solutions at high frequency ket with relatively low ac-~ 
“curacy requirements, the use of analog :cediction unite ig most ad- : 
“vantageous, and a predictor of this type with low drift is described. |. 
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AUTHOR: Gul‘ko, F.B.j Kogan, B. Ya. (Doctor of technical sci¢nces); 
Lerner, A. Ya. (Doctor of “technical sciences); Mikhaylov, N. Nu; 
Novonel (eye ah. A. 


TITLE: Prediction method with. high- speed analog compute rd ‘and. ied application 


SOURGE: ‘Avtornatika i feleuieehaniba: v. 25, no. 6, 1964, i96- 08 


TOPIC TAGS: automatic control, prédictive’a automatic contri, sedicter, antlog, 
eempner predictor 7 | : ae 
ABSTRACT: ‘A method of Spkiinith or near- petiaiin predictive eohtkol- 3 and the ane Te 
principles of analog predictors are considered. A. time- optiinized third - -order Penne 
system for controlling a 3-link plant is examined aa-an example illustrating tha § 
method of truncating the system by one order aind using an analog-type predictor. 

The predictive method may be used for controlling plants of any order describable 
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where u © u(t) is the controlling action; ‘ pect) < {, all functicns AEG abd, Bee An 
are assumed to be continuous and continuously differentiable with respect to fe 
“day thet’ and £,. continuous with respéct to u. The optimality of the ‘trajectories: . 7 
‘computed in any (but the first) predictor is ensured by the presence inside 
predicior of other predictors computing, in an accelerating mainer, the 
trajectories in a decreasing number of links. An approximatd simulator of the 
plant is recommended for the predicter, which is intended for repeated solving of 
a set of jifferential equations. A laboratory model of such a predictor with six 
computing amplifiers, built by V. V. -Gurov, permits an equation-solution 


ariy! 


-Card' 2/3 
i ie i TERY USTPMAP EG HF 
Fee Et oil Ge 
“$e : Poof.) RBar age 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617310020-1" 


ne ROVER FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617310020-1 


ic Mesut (ELM aes | ca ital SP eiT RLU EUEI EEE TEE HSE SS HU WERE aH mates st HHMI Eee BSL te a3) BipIALE ES Lt aR: 
. a — : eoeteteprt ete Tipit tha phage a z sehltistaei ye 


h 118857-65 
See AP4041465 


ASSOCIATION: Thetitut avtcmatila 4 i teleimekhanite AN: SSSR Mattie of - 
Automation and Telemechanics, AN SSSR) . . 


SUBMIT TED 00 


SUB CODE: . DP, iB _ NO REF sOv: 007° 


Card 3/3 © 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617310020-1" 


7BEPROVED FOR REDE: 09/19/2001 


red | Lili a st ad il af Hig tits ue 
FARES ETOP RYE Eo ea tad 


£49710 6% isu Ane BT 
ACC NR A P6023668 


imines 


Pik LEMP (t) aper mee Des 
Hee pnt” un/o104766/000/00470122/0141 = 


AUTHOR: Gul'ko, F, B, (Moscow); Novosel'tseva, Zh. A. (Moscow) gers 


ORG: none aes -- sees 


TITLE: Bolution of nonstationary problems of filtration and predictlon by simulation methods _ 
paepe meng : 
SOURCE: mytomatibn 1 islemoaaes no, 4, 1966, 122-141 


ae oe — 
sore eens mayen eee a 


TOPIC TAGS: optimal sitoriallé éeoteol, random function, linear automatic control Bye 
computer simulation, filter, mathematic prediction 


ABSTRACT: A nonstationary problem of optimal linear filtration and prediction ts considered 
for a class of additive noise with finite dispersion. Differential filter equations are derived, 
permitting the use of analog computers in the solution of the problem. Examples and simula~ 
tion results are given. Representation of optimal filtration and prediction problems in the 
form of a differential equation with respect to the useful signal is found to be a very conve- 
nient technique for the synthesis of optimal filters and their simulation. For this reason the 
results obtained may ‘in some cases prove to be more useful than other methods which are of- 
an essentially calculational nature, The formulas obtained provide a complete solution to the 
synthesis problem, by defining the structure of the filter (predictor) and the values of all its 
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parameters. The most significant technical difficulties are encountered In the handling of the 
variable factors, the complexity of the determination of which increases disproportionately as 
the exponent of the differential filter equation increases. However, this problem can be easily 
circumvented through the use of memory devices since the law governing the change of the 
factors is determined by a priori information alone and is susceptible to prior computation, 
The results constitute an extension of the well known results of R. E. Kalman and R. S. 
Bussey (Novyye resul'taty v lineynoy fil'tratsii 1 teorli predskazaniya, Trudy Amerikanskogo 
obshchestva inzhenerov-mekhanikov, serlya D, "Teckhnicheskaya mekhanika" (russk, per.), 
t. 83, No. 1, Izd-vo inostr. lit., 1961) to a case in which the additive noise in the observed 
signal is of finite dispersion, Here, by virtue of the formal analogy between the basic equations 
in both works the study of stability and convergence aspects in the problem discussed can be 
carried out with the methods of Kalman and Bussey. This article deals only with the particu~ 
lar case of additive noise with finite dispersion--specifically, with a situation in which this 
interference can be reduced to white noise by means of a linear differential operator (operator 
without memory). In this instance, the exponent of the differentia! equation which describes 
the filter is not greater than that of the object under observation. Orig. art, has: 6 figures 
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‘ABSTRACT: The essence of prediction methods is that the manipulated variable (or con- 
itrol input) is not formed on the basis of actual values of the phase coordinates of 
lcontrolled object but on the basis of their predicted values. The predicted values are 
jcalculated by a prediction device which is a high-speed electron simulator of the con- | 
itrolled plant with an iterative solution operating in conjunction with a transponder. | 
|The investigation covered the start-up processes of a reactor for physical and techno- -— 
jtogical research and of a thermal reactor, as well as the equipment for electronic 
simulation. For both reactors the problem was reduced to that of producing the desired 
neutron rate levels or the desired temperature. Where these levels are about to be ex-— 
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Iceeded during the start-up, an emergency shut-down takes place. In the simplified mo- | 
del of the reactor for physical and technological research, the anvestigastons were 
limited to one equivalent group of retarded neutrons, without consideration of the ef- | 
‘fect of temperature upon reactivity. Upon introducing several restrictions, a system ! 
‘of nonlinear differential equations of the start-up process was constructed. Upon ne- | 
iglecting the small terms, the system was solved, and a functional transform for the 
‘change-over line was developed. For the thermal reactor where the reactivity depends | 
ion the temperature, an analogous method was adopted. Block diagrams for both types of | 
reactors were developed. The electronic simulation was performed on a EMU-10 device : 
‘which is equipped with computing elements operating simultaneously in different time 
Iscales, which is a necessary condition for prediction. The start of the reactor for 
‘physical and technological research was simulated for two variants: with a functional 
‘generator controlling the system, and with a prediction device. The time scale of the . 
prediction device exceeded the time scale of the reactor model by a factor of 50. 

pee art. has: 3 figures, 14 formulas. H 
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anes: This is a continuation of the authors’ earlier work (Avtom. i 
telemekh., no. 4, 1966); a more general form of noise, viz., arbitrary additive 
. inoise, is considered. Differential equations describing the filter are set up, a 


‘which permits using analog computers for solving the problem. From known 


‘ivalues of signal s() during (t,, t), an estimator X(t,| t)* of the desirable 
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ox each component of vector x(t, ) for | 
This estimator is sought as a solution of the 


© time interval (tg, t). The relation between the 
.“smoise type and the filter structure is investigated, as well as the convergence of | 


ithe estimator. An example of motion of a material point illustrates the solution of. 
[the above filtration problem. Orig. art. has: 4 figures and 70 formulas. 
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ABSTRACT: The merits of this type of data display are noted. Parametrons are used in| 
| the control circuit of the data display unit. On the basis of the experimental re- | 
sults obtained the following conclusions are made: 1) such a display unit can operate 
leuteceaeeiis at an excitation frequency up to 10 kc, 2) an increase in the frequency 
lmakes it possible to reduce the electric field strength in order to obtain the same 
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Drigitness, 3) with an increase in the frequency the brightness sensitivity to supply 
voltage also increases, 4) a sharp decrease in brightness in the initial periods of 


optimum. (Translation 
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Milk as a source of riboflavin. 
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(Riboflavin) 
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Avtomaticheskiy Linii Stankov (Automatic Lines of Nachines) Kiyev, hashpiz, 1951, 
133 P. Illus., Diegrs., Tables. 


"Literatura": P. 133.(134) 
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DOBROVOL'SKAYA, Galina Viktorovna; GJL'KO,M.M., inzhener, redaktor; 
LEUTA,V.I., redaktor; RUDENSKIY,Ya.V., tekhnicheskiy redaktor 


[Joint pins and jointings}] Shtifty i shtiftovye soedineniia. 

Kiev, Gos.nauchno-tekhn.izd-vo mashinostroitel'noi lit-ry, 1955. 

52 p. (MIRA 9:2) 
(Machinery) 
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MISRYUK, Ol'ga Antonovna; BAYBAKOV,A.B., inzhener, reda 
retsenzent; ZALOGIN,N.S., redaktor; RUDMISKIY, Ya. 


redaktor 


(Clamp couplings] Klenmovye soedineniia. Kiev, Gos.nauchno-~ 
tekhn. isd-vo mashinostroitel'’noi lit-ry, 1955. 61 p. (MIRA 9:3) 
(Couplings) 
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GREBEN', I.1I., redaktor; GROZIN, B.D., redaktor; GUL'KO, M.M., redaktor; 
LYCH, W.M., redaktor; ORLIKOV, M.L., redaktor; FAYNSRMAN, 1.D., 
redaktor: KHAYMOVICH, Ye.M., redaktor; SERDYUK, V.K., inzhener, 
redaktor; HUDENSKIY, Ya.V., tekhnicheskty redaktor. 


[Automation in machine building] Avtonatizatsiia v mashinostroenii. 
Kiev, Gos.nauchno-tekhn. izd-vo mashinostroitel'noi lit-ry, 1955. 
289 p. [Microfilm] (MLRA 9:1) 


1. Vaesoyuznoye nauchno-tekhnicheskoye obshchestvo mashinostroitel 'noy 
promyshlennosti. Kiyevskoye oblastnoye otdeleniye. 
(Automation) (Mechanical engineering) 
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GOKUN, Vladimir Borisovich; LUR'YB, G.B., professor, doktor tekhnicheskikh 
nauk, retsenzent ; KUKOBA, N.A., inzhener, redaktor; u 7 
inzhener, redaktor; SOROKA, M.S., redaktor {zdatel'stva; RUDBHSKIY, 
Ya.V¥., tekhnicheskiy redaktor 
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(Machinery industry) 
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PHASE I BOOK EXPLOITATION gov /4300 


Gul'ko, Mikhail Mikhaylovich 
ee 


Metally i materialy; spravochnyye teblitsy (Metals and Materials; Reference Tables) 
Moscow, Mashgiz, 1960. 21 p. (Series: Biblioteka konstruktora) 11,000 copies 
printed. 


Sponsoring Agency: Vsesoyuznoye mauchno-tekhnicheskoye obshchestvo mashino- 
stroitel'noy promyshlennosti. Kiyevskaya oblastnaya. organizatsiya. 


Reviewer: §S.N. Filonenko, Candidate of Technical Sciences, Docent; Ed.: 
M.S. Soroka; Chief Ed. (Southern Division, Mashgiz): V.K. Serdyuk, Engineer. 


PURPOSE: This book is intended for technicians and designers in machine building. 


COVERAGE: ‘The book 1s a reference manual containing tables with general engi- 
neering information, the mechanical properties, the chemical composition, and 
the grades of ferrous and nonferrous metals, their alloys, cast iron, powdered 
metals, and of chemical, heat-insulating, and refractory materials. The book 
also contains information on metals and materials necessary in the manufacture 
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of instruments, machines, and equipment of machine-building plants. The infor- 
mation was obtained from GOST and OST standards (November 1, 1959), from 
standards of design bureaus and plants, and from literature in the field. No 
personalities are mentioned, There are 22 references, all Soviet, 


TABLE OF CONTENTS: 


Foreword 3 
Ch. 1. General Engineering Information (Tables 1-6) 5 
Ch. 2. Steel 12 
1, General information (Tables 7-18) 12 

2. General purpose carbon steel (Tables 19-20) 26 

3. Special purpose carbon steel (Tables 30-34) 33 

4, Alloyed steel (Tables 35-48) ‘33 

5. Steel rounds, squares, and hexagons (Tables 49-59) 53 

6. Steel angles, channels and beams (Tables 60-65) 67 

7. Sheet steel (Tables 66-81) 81 

8. Strip steel (Tables 82-90) 98 

9. Steel band ae 91-101) 107 
10, Steel wire (Tables 102-119) 117 
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— j 352=362 | Tee ene et i | 
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ape density, compacting evvironment, synthesis | environment, | nitride presing — i 
3 TRANSLATION: The authors determined the effects of tenpétature,: time at. that 7 


temperature and compacting pressure on the density of pidces hot. pressed. fron. 
nitrides of B,.Al and Ti. The density of pieces from hexagonal boron: nitvide, 
which is characterized by extensive heat expansion auisotrepy, 1s gov erntd toa 
large extent by the conditions under which the nitride fa synthesized, The den 
gest pieces (porosity. 6%)-were obtained from. a. nitride aynthesized at low tenpura- 
tures. Pieces made from nitride synthesized at 15000 were characterized: by the 
rap iui ef their napoli fron compacting temperature: effeata within eae 
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USSR/ Minerals — Composition 
Card 1/1 ¢ Pub, 22 - 36/44 


Authors : Dolkart, F. 2., and Gul'ko, N, V, 
Title + Changes in mineralogical composition of titano-alumina slag 


during heating 
Periodical : Dok. AN SSSR 98/1, 137-139, Sep 1, 1954 


Abstract t The changes in the mineralogical composition of titano-alumina 
slag, taking place during the heating of the latter in a weakly 
oxidizing medium, were investigated, Noticeable change in the 
mineralogical composition of the tested slag was observed at 
goo°, A sudden change was also noticed after calcination at 
1400° as result of formation of aluminum titanate, Five USSR 
references (1949-1952). Table; graph; illustrations. 


Institution All-Union Scientific Resenrch Institute of Refractories 


Presented by : Academician I, P, Bardin, April 9, 1954 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617310020-1" 


"APPROVED POR REESE: ick ea echoes SRD ESO: poe Eoneopel a 700 eo. 1 


a eae SOO OO | Freee Stacia CARIES ame Rae 
1245, The systext / ee 103-Z, ZO ~-&. 8, Bene ZA 
Akad. Nauk Uhr EER ies ni 
Russian. This ternary syste. se is tentatively constr 

3 binary systerns and the expeciite al ou wht 
ALTiO;-ZrOx. {nthe latter s i 

the 2 componcris de nat form solid Solutio 

triples pont were tated tthe latter len) 

ALO, TIO: aad ZrQs (wa. Py 42, 4 obs aX, 

of the 3 components, Ai Tis, aad Zt THs we 
formtean the THI3-ZrO) side. None af the lique ideas 1 bid 
the ternary, as a refractory, avne sige ta the ALG, lid: 


NT annem se teeta tet 


aca 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617310020-1" 


= 0617310020-1 
"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R00 


s ‘ 24 Abs Fete Err ixets 
ee 5 ap EHH aA PEN EPR AY idl Lis Ege a 
MRR eee) iced ieee MACKS ORE EY Tae : 


wilds 


ca 
Fee ge 
ines 


a : 
- tof be ee / /V¥, a , 


@ USSR/ Chemistry - Refractories 
a Card 1/1 


Pub. 116 = 4/24 
Authors | t Berezhnoy, A. S., and Gul'ko, Nv V, 
m Title ’ 


Investigation of the Hg0~A120,-T10, system 


Periodical 1 Ukr, khim, zhur, 21/2, 158-166, 1955 


mAbstragt : 


Data are presented regarding the crystal form, structure, melting point 
and anisotropy of Mg0-A1 0,~T40, systems which are considered highly im. 
portant for the technology of réfractories and eluctro-ceramics, The 
80lid solutions which form in this ternary system are described, 
references: 7 USA, 1 German and 3 USSR (1916~1953), Graphs; 


: Of Refractories » Kharkov 


Eleven 
drawings, 


Institution > ALL Unton Inst 
Me Submitted 


> July 18, 1954 
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SOV/137-58-10-2070¢ 
: Translation from: Referativnyy zhu rnal, Me 


AUTHORS: 


tallurgiya, 1958, Nr 10, p53 (USSR) 
Pirogov, A.A., Rakina, V.P., Gul'ko, N.V. 


TITLE: Service Life and Wear of Rammed Lining of Induction Furnaces 
for the Refining of Aluminum and Its Alloys (Sluzhba i iznos 


onnykh pechey dlya rafinirovaniya 


PERIODICAL: Byul. nauchno-tekhn, inform. Vses. N.-i. in-t Ogneuporoy, 
1956, Nr 1, pp 86-93 


ABSTRACT: Materials made in this country are used to devel 


Op a ram- 
med bulk refractory for the hearth 


stones of vacuum induction 
alloys thereof. The paste 
<2 mm (50%) and 20% clay, 

5mm), and 10% barite. The 
chemical composition, in %, is: SiO, 59, Al203+TiO, 22.43, 
Fe20, 1.17, Cao 1.07, MgO 1.24, BaO 6.58, SO, 3.6, R30 
1.98, and 2.68% impurities. After ramming by pneumatic 


t the air for 10 days and then for 
Card 1/2 l4 d cer-gas furnace at 5509¢. 
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SOV/ 137-58-10-2070¢, 
: i Stewie Life and Wear of Rammed Lining of Induction Furnaces (cont.) 
During the first 5 days, the 
at 850-1010° and then allo -% Mg at 820-889°. 
for 15 months and 10 days hi 
vestigation of 


impregnated with Al and be 


yS with 3,5-4% Mg 
The furnace ran 
S replaced. In- 


y- The elevated 
ation of MgO-Al,0, in the 
This increases its life. 


Ye.Z. 
1. Induction furnaces-~-Equipment 2- Refractory materialg.. 
materials--Life expectancy 


~Development 3, Ref ractory 
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Translation from: Referativnyy zhurnal, Khimiya, 


AUTHORS: Tsynkina, Vv. 
TITLE: 


1959, Nr 5, p 352 (USSR) 


baa A vl 
Refractories From Strontium and Barium Compounds 
ee ——— —— 
PERIODICAL: Sb, nauchn, tp Vv. 


2 Vses, n,-i, in-ta cgneuporov, 1958, Nr 2 (49), 
PP 297 - 318 


ABSTRACT: The Possibility 


» It was established that 
in the production of refractories (R) (burning 


Porosity after burning 26 . 27%) , : 
The products are hydrated in air, oa 


Zirconates of 
Solid phase at a temperature 


Products made of Sr and 
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30625 
S0V/81-59-5-16175 
Refractories From Strontium and Barium Compounds 


Ba zirconates are submitted). R made of Sr and Ba zirconates are highly 
refractory and are not hydrated during burning at 1,750°C, The ortho- 
silicates of Sr and Ba were synthesized, the refractoriness was 1,750 and 
1,910°%, respectively, R made of these have a high density and are not 
subject to hydration in air, The aluminates of Sr and Ba were synthesized; 
their properties were studied and R articles were produced from them. It is a 
established that tristrontium and tribarium aluminates belong to the group 
of non-refractory compounds. Monoaluminates and hexaaluminates of Sr and 
Ba are not subject to hydration in air. The monoaluminate of Sr {porosity 
1%) has a refractoriness of 1,800°C, R from zirconates, silicates and 
aluminates of Sr and Ba can be produced by briquetting with double burning 
of the briquet and intermediate crushing (size of the grain < 604%) 


T, Mikhaylova 
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AUTHORS: Margulis, 0. M., Gul’ko, N. V. SOV/20-121-3-35/47 
See pee ao Smee, 
TITLE: On the Destabilizati 


on of the Cubic Form of Zirconium Dioxide 


(K voprosu o destabilizatsii kubicheskoy formy dvuokisi tsir- 
koniya) 


PERIODICAL: Doklady Akademii nauk SSSR, Vol. 121, Nr 35 
pp, 523 - 526 (USSR) -14ay 


ABSTRACT: Zirconium dioxide has a very high melting temperature (2700°). 


It is, however, not possible to produce refractory material 

from it since it is decomposed in the course of baking. The 

constants of natural zirconium dioxide ~ of baddeleyite - are 

mentioned (Refs 1,2). In heating Zro, undergoes polymorphic 

transformations from a monoclinic info a tetragonal modification 

(at about 1000°, Refs 3,4; to be quite exact, at 950 - 11509, 

Ref 5). This transformation is reversible and is accompanied 

by large volume changes; this is also the cause of decomposition 

in the case of baking. At certain conditions of thermal treatment 

the trigonal modification can also be produced (according to 

Ref 6). The conditions of existenceat this form have hitherto not 
Card 1/4 been completely determined. In order te pnoduce refractory 
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On the Destabilization of the Cubic Form of Zirconium SOV/20-121~3-35/47 
Dioxide 


material from Zr0. it ought to be stabilized in cubic modi-~ 
fication by variotis additions, which crystallize also ina 
cubic system, Furthermore, these additions ought to have a 
higher percentage of heteropolar bindings than ZroO itself 
(Refs 5), According to the latest papers this is true of CaO 
and MgO(Refs 5,7). Contrary to the leading opinions it was 
found that ZrO, stabilized in the mentioned way is destabilized 
by heating for°a long duration between 1100 and 1400° (Refs 5, 
8,9). For the stabilization of ZrO, the authors used 10 to 
30 mol % CaO and 14 to 35 mol % MgO. The mixture was melted 
in the are furnace and ceramically sintered in a forge with 
crude oil heating for 6 hours at a temperature of 175°. It 
could be petrographically and roentgenologically proved that 
ZrO, + CaO and MgO were represented in cubic form after both 
nel fing and sintering. After having been moisted with water 
a q 2p fine powder was pressed under a pressure of 600 ke /om 
into cubes and cylinders and baked at 1750° for 6 hours. In all 
cases the composition of the phases was microscopically deter~ 
Card 2/4 mined to be cubic. The formula with 10 mol jo CaO and 14 mol % 
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Dioxide , 


MgO where the monocline Zro modification was found (< 1%) was 
an exception. Thus the destabilization of the cubic form pro- 
ceeds very Slowly. The results are shown on tables 1 and 2, They 
reveal that the degree of decomposition of solid solutions 

Cad - Zr0, and MgO 2rd, depends urponthe composition of the 


additions and on the concentration of the solid solution. The 
thermal treatment (melting or sintering) has hardly any effect 
on the destabilization. The investigations carried out show 
how complicated the mechanism of decomposition of the mentioned 
Solid solutions is and point to the need for further investi- 


gations. There are 2 tables and 12 references, 8 of which are 
Soviet. 


ASSOCIATION: Vsesoyuznyy nauchno~issledovatel 'skiy institut ogneuporov, g. 


Khar'kov (Khar'kov, All-Union Scientific Research Institute of 
Refractory Materials) 


PRESENTED: March 22, 1958, by N.V.Belov, Member, Academy of Sciences, 
Card 3/4 USSR 


ate li TL EER TEE GT Dare ai 
Biiseid Lema uel ar uiever costae ir IR Bess ever Micnalarn lh ia Th eit i Pit Bata ad Ha poe a y Bape URE PEMD a Hse Ech g ey 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617310020-1 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617310020-1 


Ls Pee 


ery ope. a ee PEICT? Urs ieneniat 
REA EEs Manticore) Sd nd tc TE AES EES loo See ER a AE 


2s 


29 
$/081/.1/006/017/077 /1 56 
15 240v 3101 /B102 


AUTHORS: Berezhnoy, A. S., Repenko, K. N., Getman, I. A., Gul'ko, N. VY, 


TITLE: Experimental studies of molybdenum disilicide as a refractory 
material 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 17, 1961, 334, adstract 
17K200 (Sb. nauchn. tr. Ukr. n.-i. in-t ogneuporov, no. 4, 
1960, 296-317) 


TEXT; The conditions under which MoSi, is synthesized from mixture of Mo 


and §i powders in a stoichiometric ratio without pressure at 1200-1600°C in 
an Hp atmosphere have been studied. It has been found that laboratory 
samples of MoSiy can_be obtained (without preliminary synthesis) by hot . 
pressing at 40 kg/cm® in graphite molds. High-density samples of MoSi> 

with a porosity of 75 were obtained by hot pressing at 200 kg/em? and 
1700°C. For MoSi, samples fired in a vacuum furnace, the coefficient of 
thermal expansion in vacuo between 20 and 1580°C was found to be 12.2-10-6, 
High-density samples showed maximum stability against atmospheric 0, on 
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Experimental studies of molybdenum ... B101/B102 
heating. At 20°C, Scompr = 4500-10,000 event , depending on the grain 
composition of the nares and on the firing komperavures at 1650°C, 
Compe = 550-525 kg /om@ - Under loads of 2 and 10 kg/em no deformation was 


observed at 1650°C. MoSi, can be used as a refractory material. 
[avstracter's note: Complete translation. | \ 
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-Sukharevskiy, B. Yi 
TITLE: On the Mechaniam of Formation and Decompesttion of Solid 


Solutions of Spinelalfin Periclase 
Se 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 5, Ppp 1095-1098 
(USSR) 


ABSTRACT: The purpose of this Paper is an investi 


mentioned in the title which has not yet been clarified suf- 
ficiently. The authors studied the interaction of periclase 

with spinels the cations of which are Mgt, Fe2+, 413+, Cr3+, 

and Fey+, X-ray-, chemical-, and petrographical investigations 
were carried out. The samples were quenched to fix the high- 
temperature state. The authors ascertained that there is a 
certain limiting concentration (Fig 1) for solid spinel solu- 
tions in periclase for every temperature. The roentgenograms 

of the solid solutions show the same system of lines as the uw 
Troentgenograms of Magnesium oxide, 
the solid solutions decreases with 
the solutions (Fig 2). The solid sp 


gation of the mechaniamn 


The lattice parameter of 
increasing concentration of 
inel solutions in periclase 
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On the Mechanism of Formation and Decomposition $/020 60/130/05,/039 /061 
of Solid Solutions of Spinels in Periclase BO11/B005 


are formed as a consequence of the substitution of magnesium 
ions by bivalent and trivalent spinel cations. This is con- 
firmed by the authors by comparing the calculated (formla (1)) 
and experimentally found values of the lattice parameters of 
these solutions. Table 1 shows that these values lie very close 
to each other. The placing of the smaller trivalent ions 

instead of the magnesium ions in the hollow spaces of the VY 
octahedron causes a compression of the lattice and, thus, an 
increase in free lattice energy. The authors also derive rules 
of solubility in periclase for spinels of complex composition, 
or spinel mixtures. Solid spinel solutions in periclase are 

only stable at high temperatures. The solid solution decomposes 
on cooling. The concentration of the remaining solid solution 
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On the Mechanism of Formation and Decomposition $/020/60/130/05/039/061 
of Solid Solutions of Spinels in Periclase BO171/B005 


cell by fractions of the period that some part of the ions 
adopt tetrahedral positions. It may be assumed that in very 
small regions such fluctuations are probable. Consequently, 
the formation of nuclei of the spinel phase is ensured by the 
number of occupied tetrahedral positions in these regions. 
This assumption was confirmed electron-microscopically as well 
as by the roentgenogram of the isolated miniature inclusions 
having a spinel structure. §,7. Balyuk took part in the work. 
There are 3 figures, 1 table, and 5 references, 2 of which are 
Soviet. 


ASSOCIATION: Ukrainskiy nauchno-issledovatel'skiy institut ogneuporov 


(Ukrainian Scientific Research Institute of Refractories) 


PRESENTED: July 25, 1959, by N.V. Belov, Academician 
SUBMITTED: July 21, 1959 
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AUTHORS + Kordyuk, R. A., and Gul'ko, uw. OV. 
TITLE : Subsolidus structure and ternary compounds 1n the system 


Cad - ar0,, - Si0, 


PERIODICAL: Akademiya nauk sssr. Doklady, V- 142, no- 3, 1962, 659-641 


TEXT: The reactions in solid phase of the combinations (1) Ca, SiO, 


+ CaZr0,3 (2) Ca,Si0, + Zr0, 3 (3) Ca,8i0, + ZrSidys (4) Ca,Si,0, + 2r0,5 

(5) gaSi0, + CaZr0,3 (6) CaSi0, + Zr0,3 and (7) caSi0, + ZrSiO, were x 
subjected to microscopic and X-ray investigations. Mixtures (ratio by 
weight 1:1) of the substances mentioned (synthesized from pure 270, ; 

quartz, and Caco, ) were calcined by raising the temperature fron 1200°C 


to the melting point at 50 - 400°C intervals. Reactions were found to 
take place in mixtures 4) and (7), but not in mixtures (1), (2), and (6). 
Formation of two compounds was observed when studying the systems 
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Subsolidus structure and ternary... B101/B110 
Cc 4 & 3 = 1 Si 5 i = : 6F, Si ( E ms 
a,Si0, CaSi0, 2r0, and CaSi0, Si0,, 2r0., a,2r51 09 ([) form 
from CaS10), + CaSi0, t 2r0., or Ca,Si,0, + 2r0,,- The beginning of 


formation 18 microscopically observed at 1200°C. At 1400°C, the yield 
is 90% after 2 hr. The compound is most perfectly formed at 1500°C from 


Ca,51,0, + Zr0, 6 At 1600°C, incongruent melting takes place with 


formation of Ca,Si0). ZrO. and melt. Optical constants of I are: A 


id . = my = ° fa = 2 ie 
Ne = 1.758; Ne = 1.7373 N, 1.7353 Ne N,, 0.023, 2V = 2 92', The 


sign of the principal zone is positive, biaxial, with linear extinction. 
Crystallization in a rhombic system is assumed for I. The specific 
gravity determined pycnometrically 1s 3.46 g/cm. The formation from 
oxides occurs with increase in volume (AV = +2.6%). The linear expansicn 


coefficient a is 117.9°107°, The compound is soluble in concentrated HCl, 


and hydrolyzes in boiling water. Ca,Zr8i,0,, (II) forms (after~15 hr) 


at 1400°C ; the sample has to be crushed geveral times during this precess. 
Above 1430°C, incongruent melting takes place with formation of ZrSid, 
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Subsolidus structure and ternary... B101/B110 


and melt. Data for II are: N_ = 1.658; N. = 1.653; Ne - No = 0.005; 


specific gravity =. 3.06 g/om’, AV = +7.3%3; a = 5.9°10 . The sign of the 
principal zone is positive, biaxial, extinction is linear. <A rhombic 
system is therefore assumed. Compound II is unsoluble in concentrated 
HCl, and does not hydrolyze, X-ray.data (line intensities and interplanar 
spacings) found for I and II by A. M. Gavrish are tabulated. No reactions 
were observed between I and 2r0, » CaSi0,, Ca,Si, Oo Ca 51045 and between 


II and 2r0,5 2rsid,, 5i0,, and esie . The subsolidus structure of the 
system CaO - Zr0, - Si0, (Pig. 1) differs from that of the system we 
SrO - 2r0, - 5i0,, » G. V. Voronkov and Ye. I. Medvedovskaya are mentioned. 


There are 5 Weise: 1 table, and 3 references: 1 Soviet and 2 non-Soviet. 
The reference:ta: the English-language publication. reads as follows: P. 8. 
Dear, Bull. of the Virginia Polytechn. Inst., 51, [8], 10 (1958); Chem. 
Abatr., 53, [5], 3862 21959). 


ASSOCIATION: Ukrainskiy nauchno- issledovatel 'akiy institut ogneuporov 
(Ukrainian Scientific Research Institute of Refractory 
Card 3/4 - Materials) 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617310020-1" 


"APPROVED FOR pamanee 09/19/2001 CIA-RDP86- 00513R000617310020-1 


= 3 its 
2 Ee slit denen one SHES BEETS 


aA Ua Hat at 
TBE EES ETE 


KORDYUK, RoAo; GUL'KO, N.V, 


Subsolidus structure and ternary compounds of the system CaQ - cri, - 
$i09. Dokl. AN SSSR 142 no.3: 639-641 Ja '62. (MIRA 15:1 


1. Ukrainskiy nauchno-issledovatel'skiy institut ogneuporov. 
Predstavleno akademikom N.V.Belovym. 
(Systems (Chemistry)) (Metallic oxides) 
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B117/B101 
AUTHORS: Repenko, K. Ney Gul'ko, N. V., Getman, I. A. 
TITLE: Reaction of metallic titanium with crucibles made of 


zirconium dioxide 
_PERIOBICAI: Ogneupory, no. 1, 1963, 42 - 45 


‘PEXT:, The microstructure and phase composition of crucibles made of Zr0, i, 
i 


with addition of CaO or Ti, used for producing pure titanium, were in- 
vestigated before and after use. Experimental crucibles were made by 
casting aqueous slips of Zr0, (grain size <3). The Zr0, stabilized with 


CaO at 1750°C gave, after firing at 17500C, a material consisting entirely 
of cubic Zr0, with a porosity of 0.1%. The 2r0, with an addition: of 


6.4% titanium by weight, initially annealed at 1450°C, was fired at 1850°C,. 
In material containing 95% of the monoclinic Zr0, modification the porosity 


was 1.5%. Titanium was melted in these crucibles at 1074 mm Hg, holding 
the temperature at 1670 - 1680°C for 30 or 10 min. In cricibles with Ti 
addition no contact between melt and crucible wall.existed after 30 min. 
Card 1/3 ‘ 
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The content of metallic titanium in the crucible material had increased. 


FOR RErES =: 09/19/2001 CIA-RDP86-00513R000617310020-1 


Titanium was evenly distributed among the 2r0. grains throughout the thick-_... 


ness of the wall. The microhardness of these grains was lower as compared 
with pure Zr05s but the microhurdness of the metal had increased as com- 


pared with pure titanium. In.crucibles with CaO addition, close contact 
between refractory material end metal melt existed after 30 min. Tne melt 
had only slightly penetrated into the refractory material, but caused its 
erosion. A layer of about ea was formed, consisting of metal 
with sparsely distributed sma 1 2r0, particles, some of which penetrated 


to a depth of 350p-into the melt. After 10 min melting time, similar but 
less intensive reactions took place in both cases. Conclusion: Zr0, 


crucibles with Ti addition are more durable and offer greater resistance to 
heat than those with CaO addition. This can partly be ascribed to the 
fact that titanium forms a solid cover around the Zr0., particles and 


protects 2x0, from destruction. Further laboratory and factory tests of 


2r0, crucibles with titanium addition are recommended as well as investiga- 


tion of the metal sc produced. There are 2 figures and 1 table. 
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BEREZHNOY, A.S.; GUL'KO, N.V._ 


Sub-solidus structure of the system a0 - MgO - A120, - oa ~ 
S1i0>. Sbor.nauch.trud. UNIIO no.5265-78 '61. ( 15:12) 
(Refractory materials) (Phase rule and equilibrium) 
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Interaction of metal titanium with crucibles made of zirconium 
dioxide, Ogneupory 28 no.1:42-45 '63, (MIRA 16:1) 


1. Ukrainskiy nauchno-issledovatel'skiy institut Ogneuporov, 
(Titanium—Metallurgy) (Crucibles) 
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Tetrahedration of the system MgO — Al 30 7 2x0, - Si0,. Dokl, 


AN SSSR 154 no.5:1183-118, F'6,, 2 3 (MIRA 17:2) 
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. |TITLE: Interaction between, the electrodes in tungsten-rhenium thermo 
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a) 
SOURCE: Izmeritel'naya tekhnika, no. 6, 1965, 19~23 
a ‘rope TAGS: tharabdounte. a chendun® themnosople 


{a 


| ABSTRACT: The results are repor of an experimental investigation of reactions ie 


. between W, Mo and these oxides:! » MgO, Zr0,, MgA1,0,, CaZr0<, and SrZr0,, 
iThin powders of 30% metal and. og he epee eres ie heated 3 pe 
11750--2350C and subsequently analyzed by microscopic, x-ray, and chemical methods, 
| Aso reactions between the same oxides and VP-5 and VP-10 tungsten-rhenium alloys 
jat 1740-~2300C were investigated. It is found that best available insulation for 
‘Mo, W, and WeRe electrodes is: (1)A1, 0, and A104 for the ceramic-graphite- ,<~ 

me 


lenclosed thermocouples operating in oxidizing ia at temperatures up to 195004 | i. - 
- {(2) Beads made from'MgO or the above zirconates in reducing CO/CO, atmospheres arid| 
temperatures up to 2300Cs (3) For operating in vacuum (0.013 n/m®), up to 1950C,” 
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‘TITLE: Subsolidus structure of a hexacomponent system MgO-Cr403-Al203-Zr02-Ti02- 
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,SOURCE: Ukrainskiy khimicheskiy zhurnal, v. 31, no. 9, 1965, 881-887 
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‘ABSTRACT: ‘The subsolidus structure of Mg0-Cr204-Al203~Zr09-Ti0g-Si02 was studied 
‘in detail. The complexity of this system is reflected In occurrance of 99 conodes 
‘between the neighboring phases. The distribution of conodes according to number 

m™ ‘of crystal spacings n corresponding to a concentrated hexaton of the Mg0-Cr203- 
-Al103~-Zr02-Ti02-Si02 system is shown in fig. 1 of the Enclosure, The dependence 
of the logarithm cf the average number of elemental politons in subsystems of 
this hexacomponent: system upon the number of these polytons n ia shown in fig, 2 
‘of the Enclosure. It was found that in the MgQ-Cr204-Alg03-Zr02-Ti02-Si02 system 
‘there cannot be stable phases gomposed of more than 3 pure components. The depen-~ 
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dence of the maximum (1) and minimum (2) melting temperatures of crystalline phases ; 
and of the melting temperature of the lowest melting eutectic (3) among the sub- 
systems of the hexacomponent system MgO -Cr203~-Al203-Zr02-Ti02-Si0z upon the 
number of subsystems or phases, n, is shown in fig. 3 of the Enclosure. Orig. art. 
jhas: 4 tables, 7 figures. 
‘ASSOCIATION: Ukrainskiy institut ogneuporov (Ukrainian Institute of Refractory 
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Subsolidus structure of the four-component systems 
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1. Ukrainskiy institut ogneuporov, Khar'kev. Submitted February 
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